Stability of fluorescent labels in PLGA polymeric nanoparticles: Quantum dots versus organic dyes.
Polymeric nanoparticles (NPs) are currently being investigated for various therapeutic, diagnostic and drug delivery applications. The study of their interactions and fate in biological systems is frequently performed via their fluorescent labeling and following them using fluorescent microscopy. Quantum dots are proposed as stable fluorescent label and compared to other organic dyes (Nile red and DiI) in terms of their entrapment, diffusion in different aqueous or lipophilic media and photostability. In vitro transfer to hydrophilic PBS solution showed that after 8h, 4.2±2.2, 15.5±2.0 and 0.9±0.02% was released from the QDs, NR and DiI nanoparticles, respectively. However, higher diffusion rates were observed in the lipophilic medium chain triglyceride and artificial sebum for all the dyes used. Fluorescent intensity of the three different markers was found to be stable over a period of 24h. Continuous illumination with laser beam using a confocal laser scanning microscopy indicated the superior stability of quantum dots compared to the other organic dyes. Skin permeation experiments have shown that QDs were the most representative marker for the polymeric nanoparticles skin penetration.